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Cone/usiorr:1. Very low energy shocks are able to terminate atrial flutter
if precisely synchronized within the S1,2. Such shocks are frequently proar-
rf’qdhmic(induce AF) if synchronized outside the S1.3. Higher energy shocks
are needed to terminate AFI independent of the shock timing. These results
have implications for the programming of implantable defibrillator in pts with
AFI.
m ,ibri,,ation1069-106 DoubleExternalShockafor RefractoryAtrial
P,Bjerregaard, D.L. Janosik, L. Schiller, A. Quattromani. Saint Louis
University/+8a/th Sciences Cente< St. Louis, MO, USA
Failure to obtain sinus rhythm by external DC cardiovereion in patients with
atrial fibrillation has been reported in 10-60%. Tobe successfula critical mus-
cle mass of the atrial chambers must be defibrillatecl In 1994 we started to
use two defibrillatoffi in some selected cases where a single 360 joule shock
was ineffective. One defibrillator would be connected to electrodes placed in
the usual anterior-posterior position and a second defibrillator connected to
electrodes placed at the apax and the base of the heart respectively. With
both defibrillator synchronized to the R-waves and charged to 360 joules
both were discharged almoet simultaneously (on acounttothree). Overatwo
year period, 34 patients (12 females and 22 males) aged 27-64 years (mean
age 67 years) underwent attempted DC cardioversion in our laboratory and
in 14a 360joule shock was ineffective. Seven of these patients then received
double external shocks and in five sinus rhythm was restored. One patient
had received 10 single chocks ueingvarious electrode configurations and all
unsuccessful prior to a successful double shock. The patients tolerated the
procedure well and no complications were.obeerved.
To our knowledge, thie is the first report of using two defibrillator for
DC cardiovereion of atrial fibrillation and the reeulte are very encouraging.
We would, therefore, recommend further evaluation of this method as an
alternative to either keeping the patient in atrial fibrillation and maintain rate
control or performing internal cardiovereion.
m1069107 Effectof IntranaaalButorphanolonDiscomfortDuringInternalAtrialDefibrillation
C. Timmermans, L.-M. Rodriguez, J.L.R.M. Smeete, K. Ripley’,
G.M. Ayersl, H.J.J. Wellens. Department of Cardio/og~ Academic i-fospita/
Maastricht, Tha Netherlands, 1In Control Inc. Redmond, Washington, USA
Previous studies have repotied that internal atrfal defibrillation (IAD) shocks
become intolerable forpts at shock Ievelsbetween 1-2J, frequently requiring
intravenous agents (WA). The purpose of this study was to evaluate the
efficacy of intranaeal butorphanol (INB), an opioid, to relief this discomfort.
12 pts (11 males, mean age 57 + 11 yeare) were treatad with IAD. Atrial
fibrillation (AF) was preeent ae an arrhythmia for 8 months to 15 years.
AF was paroxysmal in 5 and chronic in 7 pts. Catheter based defibrillation
electrodes were positioned in the diatal coronary einus and anteroiateral right
atrium. INB (1 mg) was given prior to IAD, chocks were delivered starting
at 100 V, following a 40 V step-up protocol until either cardioversion of AF
occurred or until the pt required additional sadation, at which time INB wee
readministred. The pt was queried after each ahock resulting in a pain soore.
If pts again requested sedation, they were given IVA. Results.’ 11/12 pte
were cardiovetied; one having short-lasting AF,was converted with the 100
V shock and has been excluded from further analysis. The mean threshold
in the 10 pts converted was 313 + 196 V (6.6 + 10.1 J). 6/10 pts were
converted with INB only, the mean discomfort threshold was at least 254
+ 26 V as some pts were converted prior to reporting discomfort. 7/11 pts
received a ascend dose of INB with a mean pain soore decrease of 5.5%
despite the higher intensity of the next shook. Conclusion: INB appears to
improve tolerability of IAD shocke and is presently under evaluation in a
placebo controlled trial.
B1069106 Prognosticvalueofsympathovagaldysfunctionin patientswithan implanteddefibrillator
D. Andresen, C. Ehlere, H.-R. Amtz, T. Briiggemann, S. Behrens,
H.-P. Schulthei13.I%eaUnivaraify Badin, Benjamin Franklin Medical CenteL
Dept. of Cardiology, Berlin, Germany
Thepredictivevalueof sympathovagal dysfunction (SVD)forthe risk-stratification
of patients (pte) following acute myocardial infarction has been documented.
However, little is known about the value of SVD for pts with malignant ven-
tricular tachyarrhythmias.
The deep-breath-test hae been suggested for detecting SVD. It is nonin-
vasive, standardized and easy to perform. It eimply measures the difference
of heart rate (HR) during inspiration and expiration.
In 36 pte (male: 34, mean age: 52 + 12 years) with documented ma-
lignant ventricular tachyarrhylhmias (sustained ventricular tachyoardia: 3,
ventricular fibrillation: 33), the DBT was performed prior to implantation of a
cardioverter/defibrillator (lCD).
Results: DBT was abnormal (HR4ifference: z 10 beats per minute) in
18/36 pts (group A) and normal in the others 18 pts (group B). During a
mean follow up of 10 + 4 months, 20/36 pts (56%) received adequate ICD
therapies: 16 (89%) in group A, but only 4 (22Yo) in group B (p = 0.001).
There were no significant differences between both groups with regard to
age (53 yre vs. 51 yrs), sex (male: 18 pts vs. 16 pts), underlying Coronary
artery dieease (66% vs. 66%), Ier?ventricular ejection fraction (42°Avs. 43°70)
and inducibility during programmed ventricular stimulation (48% vs. 51%).
Conclusion: The DBT is a useful non-invasive test to identify thoee pte
with malignant tachyarrhythmias in whom aympathovagal dysfunction may
play a role as a trigger factor for sudden arrhythmia death.
m ~e,ametw1069109 GSM-HandiesCanImparaICD-FunctionDuring
M. Niehaus, R. Cierpka, K. Gille, H.-J. Trappe. Dept. of Cardiology Madioa/
School Hannover, Germany
In the last months reports of influence on pacemakers by GSM-phones have
raised considerable attention by our ICD-patients. So we wanted to check
out the influence of commonly used handies on ICD-functions under daily
“life-conditions”.
Methoda:We analyzed 97patients (83 male, 14 female, mean age59.O y)
with different ICDS(CPI, VENTRITEX and MEDTRONIC), 73 (75.3%) ICDS
were implanted in an abdominal and 24 (24.7%) in a pectoral poeition. We
exposed the patients to 2 different digital cellular handy phonas (Erieeaon
GH337, d-net, 900 MHz, 2 W and NOKIA NHK-l EA, e-net, 1.8 GHz, 1 W).
The effect of high RF-output of the handies (i.e. time of ringing) was tested by
continuous recording of the marker channel and the intracard. ECG. During
recordings the handiea were successively put close to the patient’s ear and
at the implant site.
Resu/ts: In 38 cases (39.2%) we saw interferences during telemetry i.e.
electromagnetic interference with reaulting communication failure or inacti-
vation of tha device during interrogation. Most interferences occured in the
position close to the device, irrespectively of the GSM-aystem used. No
single device tested showed a special susceptibility, On interrogation af-
ter the tests we could not see any change of programmed parameters nor
were there any non-sustained epiaodes or delivered shocks documented. No
pacer malfunction was observed.
Conclusions: In more than one third of the patients we aaw interferen~a
by GSM-handies during telemetry. Though the great number of interference
is not severe the use of handies in telemetry-rooms should be avoided.
Nevertheless GSM-phoning eeems to be harmless to ICD-patienfe in their
daily life.
-] Cir.adianandWfaeklyVariationofVentricular
Tachycardiaaia Differentin Patiantawith
CoronaryArtaryDiseaseandIdiopathicDilated
Cardiomyopathy
C. Wolpert, W. Jung, T. Korte, S. Spahl, B. Esmailzadeh, C. Schneider,
B. Schumacher, B. Luderitz. ‘ Depts. of Cardiology arrd Cardiovascular
Surge~, Bonn, Germany, University of Bonn, Bonn, Germany
Acute myocardial infarction and sudden cardiac death exhibita morning peak
for frequency of events. For weekly distribution a monday peak could be da-
ecribed for acute myocardial infarction. These results are based on medical
documentation and Helter-ECG recordings. They are limited by the lack of
precision in timing. Furthermore they do not oferany information about intra-
individual circadian variation. With the availability of stored eleotrograms of
implantable cardioverter-defibrillators a continuous monitoring has become
feaeible over a long-term follow-up in patients at risk of spontaneous ventri-
culartachyarrhythmias.
Methods: 40 patients were followed over a period of 19 * 9 montha.
Analysis was based on time storage and endooardial electrogram evalua-
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tion, For circedian variation patients were separatelyanalyzedforcoronary
arterydisease(CAD) and idiopathic dilated cardiomyopathy (lDC). Weekly
distribution was determined for a total of 40 non-working patients out of the
study cohort.
Resu/ts: Patients with CAD exhibit a morning peak in the frequency of
ventricular tachyarrhythmias. Patients with IDC show a major peak in the
evening. Ventricular tachyarrhythmias exhibit a weekly variation with a peak
in iDC-patients in the first half of the week and a peak for CAt)-patients on
Saturday. Further studies are required to compare this weekly pattern to the
one of working patients with respect to activity levels.
/ 1069-1271T~i~~e~Mech~~iS~Ofv@”~~,~U,~r~rrhWh~i~S
A. Schaumann, T. Puhrer, F.von zur Muehlen, H. Kreuzer. University of
Goeffingen, Goettirrgerr,Germany
The purpose of the study was to gat more information abmrt the trigger
mechenism of spontsneoue ventricular tachycardias or fibrillation. Due to the
storage capability of the implantable cardiovetier defibrillator (lCD) PRX II
and Ill (CPI, St. Paul) it is possible to get information about the rhythm 10
seconds preceding the arrhythmia on an ECG atrip.
During a follow-up of 19.7 + 5.8 months 378 spontaneous ventricular
arrhythmias in 67 patients with ICD’Swere analyzed. The stored ECG had
to be of high quality and sufficient duration (10 seconds) for analysis. The
QRS morphology of the last heart beat before the tachycardia starfed was
compared to the underlying regular tiythm of the patient and classified as
normal rhythm (sudden onset), ventricular premature beat (PVB), runs of
PVB’S,supraventricular extrasystole (SVES), preceding pause, paced hearl
beat and R on T phenomenon. The trigger mechanism of the analyzed 332
ventricular tachycardiaa and 46 ventricular fibrillation is shown in the table:
Triaaermschankrn VT w
Suddenonset 59.3”/0 42.5%
PVB 18,44A 17.5%
Pair of PVS 6.4% 7.5%
Triple/runof PVB 2.7% 1.2”/0
Pause 27. 7.5”/0
SVES 4.4% 1,2”A
Ron T 3.4”A 3.s%
Pacer 3.4% 18.8%
Conclusion.’Most ventricular tachycerdias are not preceded by premature
ventricular beats. A spontaneous sudden onset without any specific trigger
mechaniam ia very common in most ventricular tachycerdias and fibrillation.
The predictive value of premature ventricular beats seems to be low.
m1069128 HighResolutionFluorescentImsgingwithsVoltage-SensitiveDyeReveslsNonuniform
CellulsrResponsesto FieldsGenerstedbyan
ImplantableDefibrillatorLesd
LR. Efimov, K. Mowrey, Y. Yamanouchi, Y.Cheng, D.R. Van Wagoner,
P.Tchou, T. Mezgalev. Cleveland Clinic Foundation, Cleveland OH, USA
Objective: We sought to determine the response of cardiac tisaueato defibril-
lation pulses delivered from atrensvenous ICD electrcde. Method: The distal
electrode was modified for rabbit hearl to be 1 cminlength.Itwasplacedinto
therightventricleofa Langendorfperfused rabbit heart via the pulmona~
artery. The proximal electrcde (6 cm) wes located -5 cm above left atrium.
The heart was stained with the voltage-sensitive dye di-8-ANEPPS (10 KM).
Optical action potentials were simultaneously recorded from 256 sites from
an 8 x 6 mm area of right ventricular epicardium adjacent to the distal elec-
trode. Blphasic shocks (up to 3 J) were applied in different phases of the
cardiac cycle.
Resu/fe: Figure shows responses toa 0.5J pulae applied at a 35 ms cou-
pling interval from action potential onset (see enlarged insets). Cells located
posterforfyfrom the electrode were depolarized, anterior cells were hyperpo-
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Iarized, and cells adjacent to the electrode did not show any field response.
Conclusion: ICD lead discharges produce a nonuniform responses.
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m Hetero~eneitvofContractlonsndRelaxadcm
— Velocithsof NormalHumanMyocsrdiurn”
AesssssdbyTissueDopplerEcho
L. Galiuto, G. Ignone, A.N. DeMaria, University of Ca/ifomia af San Diego,
CA, USA, Btindidi Hospital, Iz USA
To describe the normal pattern of pulse wave Tiaaue Doppler (PWID) in
human left ventricle and to assass the heterogeneity of systolic and diastolic
velocities among different wall segments, 27 normals, 12 male, age 24 +
10 years, were studied with a commercial echograph (Toahibs Corp), with a
3.75 MHz probe using an autocorrelation technique modified to detect and
quantify the low-velocity high intensify intramyocerdial velocity signals. in
all subjects, PWTD of basal to apical velocities along the Ieff ventricle was
obtained from the apical 4CH, 2CH end long-axis viewa. A 10 mm PWTD
sample volume was positioned in the basal and midventricular segment
of each LV wall and was aligned parallel to the wall to optimize the data
acquisition. Simultaneous EGG and phono were recorded to describe and
time the P.WTOsignals. Resu/ts: PWTD sampling of all segments resulted
in a triphasic velocity curve during each cycle: 1) a positive systolic velocity
wave (S); 2) an earfy negative diaatolic velocity wave (E); 3) a negative late
diastolic wave (A). Peak velocities for basal segments were:
SEGMENT S (ctisec) E (cmfsec) A (ClllkC) UA ratio
AnteriorSeptum 7.5 + 1.3 10.9 + 2.4 6.5 * 1.7 1,7* 0.5
PosterO-LeieralWall 9.9 * 1.3” 17.5 + 2.9 7.2 + 1.6 2.6+ 0.6
PosteriorSeptum 6.1 + 0.S 12.6 + 2.6# 7.4’* 2.2 1.7+ 0.5
LateralWall 10,3* 1,9* 17.3+ 4.4 6.9 + 1.6 2.6 + 0.6
PosteriorWall 9.6 + 0.9; 17,0 * 3,7 6.0 + 1.8t 2.2 l 0,7
AnteriorWall 10.3 + 1.6’ 13.4 + 2.78 6.2 + 2.0 2.4k 0.8
*p c 0.0001 vsanteriorand posteriorseptum;#p < 0.05vs anteriorseptum;$ p <0.0001
ve anteriorand postenorseptum and anteriorwall; tp <0.05 vs anterior septum, lateral
and anteriorwall.
Conclusions: PWTDenablea the quantitative assessment of regional sys-
tolic and diastolic intramyceardial velocities. In normals, tissue velocities are
low and peak diastolic velocities exceed systolic, Substantial heterogeneity
of myocardial velocities exist for individual segments, and must be taken into
account in any clinical application.
D107020 TissueDopplerSlgnala“Reflected”bytheFibrousSkeletonof theHeartCsueeDopplerFlow
ImagingArtifscts.Implicationsfor Pulmonsry
VenousFlowEvaluation
P.Barbier, E. Foster, N.B, Schiller. Urriversityof Ca/iforrria San Francisco,
San Francisco, CA, USA
Background: Pulsed Doppler signals with high amplitude and low velocity
(HALV)are usually labeled as wall artifacts on surface Doppler flow imaging
(figure: RUPV, darker signals), We hypothesized that HALV signals are ac-
tually tissue Doppler waves originating from the strong ultrasound reflectivity
of the fibrous skeleton of the heart. Methods: (Figure). We recorded in 40
pts (age = 56 + 17 y.) M-mode tracings of the mitral anulus to derive the
peak velocity curve (dD/dt), comparing it to peak HALV waves on pulsed
